Specific enhancement of LTD4-induced contractions of isolated guinea pig trachea by 5-hydroxyeicosatetraenoic acid (5-HETE).
In view of the likely production of monohydroxyeicosatetraenoic acids (HETEs) in bronchial asthma, the role of these lipoxygenase products in the development of a classical clinical element of airway disease, namely airway hyperreactivity, has been investigated. Tracheas removed from guinea-pigs actively sensitized to ovalbumin produced, upon antigenic challenge (0.01 microgram/ml), a 17-fold increase (0.97 +/- 0.34 ng/ml to 16.73 +/- 1.58 ng/ml) in the amount of 5-hydroxyeicosatetraenoic acid (5-HETE) as measured by radioimmunoassay of the tissue-bath fluid, indicating that this tissue is capable of producing 5-HETE. While 5-HETE alone, at concentrations equal to or greater than those found during the above antigenic response (0.001 to 1.0 microM), failed to produce intrinsic contractions of normal, nonsensitized guinea-pig trachea, a 30 min pretreatment with 5-HETE (1.0 microM) enhanced subsequent LTD4-induced contractions. Pretreatment with either 12- or 15-HETE, at similar concentrations and conditions, failed to potentiate LTD4 concentration-response curves. The effect of 5-HETE was time-dependent, since pretreatment for either 15 or 60 min had little or no effect on subsequent LTD4 responses. Also, the 5-HETE-induced enhancement seemed specific for LTD4, since contractions to LTC4 (in the presence of I-serine borate), acetylcholine, histamine, PGD2 or U-46619 were unaffected by 5-HETE. Therefore, 5-HETE may have a role in the development of airway hyperreactivity by interacting with released LTD4 to exacerbate airway smooth muscle contraction in asthma.